The purpose of this study was to assess the energy and macronutrient intake of professional soccer players at two Scottish Premier League clubs during a typical week of training and competition.
Regular training imposes extra nutritional demands on all sports participants, and the requirements of competition place an additional load on the individual. Total energy expenditure is increased in proportion to the amount of exercise performed, and the additional requirements for individual nutrients will also be increased by varying amounts. In locomotor sports where the energy demand is relatively easy to quantify, there have been several studies of the energy expenditure and nutrient intake of elite competitors: these sports include cycling, running, and swimming. The The purpose of this study was to assess the energy and macronutrient intake of professional soccer players at two Scottish Premier League clubs during a typical week of training and competition.
Methods
Subjects who volunteered to participate in this study were the playing staff of two successful Scottish Premier League teams. All players at both clubs took part, and all measurements were made at a time when players were in full training. Players prevented by injury or illness from training or competing at the time of the study, as well as those who had returned to match fitness within the previous week were excluded from the analysis, giving a total of 26 subjects at club A and 25 subjects at club B. As well as recording food and drink intake, players kept a record oftraining undertaken and games played during the study week. All measurements were made at a time when players had one competitive game in the study week, and all data were collected within a four week period. The players included nine current and four former full international players, as well as reserve team players, giving a wide spread of age, playing experience, and ability.
All players weighed and recorded all food and drink consumed for a period of seven consecutive days. Players were issued with food diaries and digital scales readable to 2 g and with a comprehensive set of instructions on the procedures to be followed. Diaries were inspected after two days to ensure proper record keeping and to resolve any difficulties. 
Results
Physical characteristics of the players are shown in table 1 . The variation in playing experience of these players is reflected in the age range of 18-36 years. Players from club A were older (P < 0.02) and heavier (P < 0.01) but not taller than those at club B. There was no statistically significant difference in the esti- Table 3 shows the contribution of the macronutrients to energy intake expressed as a percentage of total energy intake. The results reveal an energy intake somewhat higher than the average for the United Kingdom population, but the average composition of the diet is not different from the national average. In spite of the higher body mass of players in team A, there was a lower total energy intake in these players (P < 0.01). Dietary intakes of protein, carbohydrate, and alcohol were not different between the two clubs, but there was a lower (P < 0.005) fat intake in the diets of players at club A.
When the dietary intake of the macronutrients is expressed as a percentage of total energy intake, protein accounted for a significantly greater (P < 0.05) percentage of total energy for players at 7 MJ (4930 kcal), but these measurements were made over only four days: these intakes were considered to be much less than the energy requirement of the players, based on body mass and activity profiles. 5 Caldarone et at also reported a rather low mean value of 12.9 MJ (3066 kcal) for energy intake in 33 players competing in the top Italian division. In one individual English international player, Reilly7 recently reported a daily intake of 13.1 MJ (3127 kcal). Dutch players competing at elite level were reported to have a mean energy intake of 14.3 MJ d' (3406 kcal d').8 In American college players, an energy intake ofabout 11 MJ d' was reported, but the standard of play of these individuals would have been considerably lower than those in the present study or in the other investigations referred to above. 9 The mean values for energy intake in these Scottish players are generally lower than those in other published reports. This may be the result of deliberate or inadvertent underreporting of intake. One part of this may be the result of the emphasis on fitness for match play, and body mass and body composition undoubtedly have a bearing on this. In sports where a low body mass is crucial to performance, it is common to see underreporting of dietary intakes,'" although this seems to be much more common in female athletes than in males. Among the players in this study, there was a significant, albeit weak, negative relation between energy intake and estimated per cent body fat content among the players at club A (r = -0.489, P<0.05), even though there was no relation between energy intake and body mass. In a previous study of female distance runners, a negative relation has been reported between energy expenditure (measured by doubly labelled water) and reported energy intake, suggesting that underreporting of energy intake occurs to a greater extent in the subjects training hardest: these were also the individuals most concerned with body image."1 The same may apply to some degree among elite performers in sport, even though none of the players in this study would be considered overweight. It seems likely that any underreporting of intake among these players was inadvertent rather than deliberate. An attempt was made to minimise this effect by interviewing players and inspecting their diaries after the first two days of record keeping, but the possibility of missing items cannot be excluded. There was no relation between estimated percent body fat content and energy intake at club B.
The absolute amount of carbohydrate in the diet may be an important factor for the recovery of the muscle and liver glycogen stores after training and competition.12 In a recent review of some of the nutritional demands of soccer, the authors stressed the need for a high carbohydrate intake, especially in the two to three days before competition: a carbohydrate intake of 10 g kg-' body mass d-' was recommended at this time." It is more usual, however, to focus on the carbohydrate content of the diet relative to total food intake. Although a diet in which about 50% of the energy is accounted for by carbohydrate may be considered satisfactory for the general population, this is somewhat less than the recommendations that are generally made for sportsmen and women, where a carbohydrate intake equivalent to 60-70% of total energy intake is considered appropriate. '2 Recommendations for soccer players stress that a high carbohydrate diet is essential in training and in preparation for competition."4
The mean values for diet composition in these players suggest a diet that is not different from that of the general population, and this finding is in accord with other reports for soccer players.59 In elite Dutch players, carbohydrate accounted for about 47% of total energy intake. 8 The use of mean values in these reports does, however, obscure the extremely large interindividual variability that is often observed. Some players in the present investigation reported a carbohydrate intake of less than 40% of total energy intake, with the lowest individual value being 35%. Even if the total intake is subject to errors resulting from underreporting, this should not significantly affect the composition of the diets. There seems little doubt that some of these players were consuming a diet that did not provide sufficient carbohydrate to maintain a high level of effort in training and competition. Several published reports suggest that many players begin a game with muscle glycogen levels that are less than optimal," and it seems clear that many players have an inappropriately low dietary carbohydrate intake. No attempt was made in this study to analyse diet in relation to competition to investigate possible changes in eating habits in preparation for match play: some of the players were involved in midweek games, and the differences in dietary habits between weekdays and weekend days would complicate the interpretation of the data.
The average alcohol intake of these players is rather less than the national average, and is broadly in accord with that observed in most studies of athletic groups.'6 Again, however, this conceals the fact that some players reported high intakes, with the highest individual value being 11% of total intake. It is widely accepted also that alcohol intake tends to be underreported, and in some cases the intake may have been substantially higher than the reported intake. Ten of the 25 players at club A and four of the 25 players at club B reported zero alcohol intake during the week that diet was monitored.
Protein intake was highly variable between individual players, with a range from 59-154 g d-' (12-24% of total energy) at club A and 77-144 g d-' (11-19%) at club B. Protein intake is often expressed relative to body mass, and the intake at club A was 1.3 (0.4) g kg-' d-l, with a range of values from 0.8-2.1 g kg-' d-l: at club B, the mean daily protein intake was 1.5 (0.2) g kg-' d-' with a range of values from 1.1-1.8 g kg-' d-'. Lemon'7 has recommended a daily protein intake of 1.4-1.7 g kg-' as being adequate for soccer players, and although some players fell below this recommended intake, all were at or above the recommended intake for the general United Kingdom population of 0.8 g kg`d-'.
In summary, these results show a pattern of dietary intake in elite professional soccer players that is not very different from that of the general population in the United Kingdom. There were some small differences between the two clubs studied, but in general the pattern of energy and macronutrient intake was the same in both clubs. It seems clear that some players consume a diet that supplies less carbohydrate than is normally recommended to sustain performance in training and competition. The diet of other players, however, seems entirely adequate to meet their needs, and any recommendations for dietary modification should be targeted at individual players only after an assessment of current intake has been made.
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